CONCEPTIONS OF MOTION.    NATUEE OF A MACHINE.     35
The lever must not only give a required motion to one point for a given motion of another, but it must transmit a certain force; and having satisfied the motion requirement, it is necessary to give the lever, the pivot, and all parts subjected to load, sufficient strength to safely carry the loads. This second operation requires a knowledge and application of the physical properties of the materials used, and of other laws of mechanics than those relating to simple motion.
A similar discussion would apply to all ordinary mechanisms, but the foregoing is perhaps sufficient for the present purpose, viz., showing how the design of a machine may be taken up as two distinct processes, one of which can be completed, subject to certain modifications, before the other is considered.
Frequently the actual motions, velocities, and accelerations, as well as the external loading, is involved in the second part; for the weight of a part and the changes in direction and velocity of the motion of a body produce stress in the restraining members. An example is the stress due to "centrifugal force." In the complete design of a machine, there are many other considerations affecting the durability, freedom from frictional and other losses, etc., that are no less important than the preceding, and all of these must be carefully weighed in their proper place; but these considerations are not within the province of the present work.
The two grand divisions of the Mechanics of Machinery outlined above are called:
(I)   The  Geometry  of Machinery, Pure Mechanism,  or Kinematics ;
(II)  Constructive Mechanism, or Machine Design.
In beginning the study of machinery, it is both logical and convenient to take up the above divisions, in the order given. The first division, Geometry of Machinery, Kinematics, or Machine Motions, will be the leading subject of the present work.
While, as in the illustration of the lever given above, the consideration of the forces acting is not, generally, involved in the study of machine motions, there are important classes of mechanisms the motions of which cannot be treated without taking cognizance of certain forces. Examples of these are the centrifugal